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multidisciplinary teams are formed and employees need to be accustomed to working with new team members who are brought on to a project. It is extremely important for teams to be able to react quickly and appropriately to changes in order to thrive 8 . While there are many types of membership change, in this study membership change pertains to one member of the "core" team temporarily leaving and being replaced with a temporary "guest" member from another team.
Study contributions
The purpose of this paper is to address the seemingly overlooked area of team research, and the challenges that can accompany working in a team when situated in an organization. This study simulated the common occurrence of membership change by employing a unique design to measure its accompanying effects on important student outcomes. Furthermore, the critical role that communication plays in the success of an individuals learning during membership change is highlighted, emphasizing the need to continue to develop this skill within students so that they may be better prepared to enter the workforce.
Membership change and the effect on performance
Current literature is mixed with respect to whether membership change is beneficial or harmful for teams. Studies report positive effects of membership change such as enhanced knowledge, skills, abilities, diversity, the ability to keep the group flexible and able to adapt in times of crises, integrating the team within the entire organization, and evidence of increased performance 7 9 10 11 . Disadvantages of membership change can be disruption to the team, it interrupts efficient group functioning in crises, and it strains members who have a hard time accepting and integrating new members 3 7 9 12 . Membership change consistently has a positive effect on performance when teams adapt by focusing on information sharing within the team and utilize creativity that may be sparked by the addition of a new member. In essence, one of the strongest predictors of how well a team functions when dealing with new members can arguably be boiled down to the teams ability to communicate with all members of the team. Communication is essential for teams to develop and update their knowledge structures when adaptation is required 13 . The engineering accreditation board's guidelines for program outcomes has recognized the importance of communication in engineering graduates and has rightly highlighted it as an important student outcome and a program educational objective 14 . However, communication is not a simple construct and can be composed of many different facets. For the purpose of this study the construct "behavioural integration" was used as it identified three important components that were deemed measurable indicators of successful communication in a team.
Behavioural integration
Behavioral integration is defined as "the degree to which mutual and collective interaction exists within the group" 15 . Strong emphasis is to be put on 'mutual and collective interaction'. As conceptualized by Hambrick (1994) , behavioural integration is composed of three distinct features: information exchange, collaborative behavior, and joint decision-making. Field interviews confirmed that failure of behavioural integration can cause problems within teams such as poor coordination, failure to exchange important information, and trouble adapting to environmental shifts 15 .
The first dimension is information exchange, or commonly phrased as information sharing. Summers, Humphrey and Ferris (2012) found that information sharing between members ultimately led to stronger performance by minimizing the negative effects had on coordination during membership change. This information sharing can present itself in the quantity of ideas shared or the uniqueness of ideas shared, both of which aids teams 16 . Hambrick (1994) captures this in his dimension "information exchange" by stressing both quantity and quality of information exchange between members.
Following the exchange of information, Hambrick's (1994) second dimension focuses on collaborative behaviour to aid communication. When faced with a disruption in their normal processes due to membership change, adaptive teams must switch from implicit coordination, which relies on the anticipation of information given, to explicit coordination, which uses requests and communication to gather information 17 . Stein 18 states that "communication with the self is insufficient", mandating the necessity of communicating ideas to individuals other than oneself if the primary intent is to share and gain understanding from others. This leads into the final dimension, joint decision-making.
By making decisions as a team, every idea can be debated thoroughly so as to confirm all members understood and have assessed the merit of each idea. This increases the chance that the team will choose the best option together versus an adequate option individually. Members must successfully integrate into the team these unique and relevant ideas to increase task performance 16 . All three steps of behavioural integration are challenged when new members are introduced into the team and yet it is only through communication that teams may thrive at each area and as a whole.
I define core members as those who are part of the team currently, have been part of the team in the past and believe they will be part of the team in the near future. Core members are those who can leave the team to work with another group and yet are still acutely aware which team they share membership with. In contrast, I define guest members as those who are working with a team but are aware that it is temporary. They do not identify with this team, they have no past with this team, and they know they will not have continued membership with this team.
Teams are not isolated in time; they bring together individuals with different pasts, create history themselves, and behave in accordance with where members think their future lies 7 . A teams' past can affect their present culture and how members behave. It is with this in mind that that the level of social identity the individual perceived there to be with their team was considered as a predictor of the effectiveness of behavioural integration.
Social identity
Ashforth and Mael 19 recognize social identity to be a perception of an individual's oneness with a group, which can differ in levels of salience, and ultimately guides member's actions as they struggle to have them be congruent with their identity in order to reinforce their identity. It can have a very powerful effect on affect and behaviour 20 .
One of the most fascinating effects that occur from social identity is the natural categorization of in-groups and out-groups. In-groups and out-groups are a normal occurrence of boundaries that teams make when forming a social identity 7 . When member similarity is high versus low, there is more information sharing that occurs within a team 16 . Guest members to the group are viewed as less similar to the rest of the core team and this affects the receptivity they receive when inputting ideas from the core members 12 21 . This level of ostracism to nonprototypical members, or guest members, can severely inhibit future contributions by decreasing member's sense of belongingness and motivation 22 . If no superordinate identity can be found between guest members and core members then evidence shows core members are unlikely to accept the guest members contributions 23 thus limiting successful behavioural integration. 
Perceptions of learning
Perceptions of learning was chosen to assess if behavioural integration was meaningful within teams that experience membership change. This outcome was chosen as it maps onto Wageman, Hackman, and Lehman's 2005 one dimension of team effectiveness, "the team experience contributes to the learning and well being of the team members" 24 .
When there is a division between members within a team, in this case between core members and guest members, members are more likely to communicate and share with the group they identify with 25 . Unfortunately, in order for individuals to be able to learn, there must be sharing and collaboration between all members, core members and guest members. By segregating information and communication, member's psychological safety is reduced and so is subsequent perceptions of learning 25 . By sharing information and communicating, members may find an increase in their intrinsic motivation, believe themselves to be more capable, and find the work interesting, all of which has been positively related to perceptions of learning 26 .
Information exchange, collaborating and joint decision-making between members is hypothesized to increase the chance that members will learn. 
Method

Participants
Participants were 174 second year engineering undergraduate students enrolled in the "Electronic Devices and Materials" course at the Schulich School of Engineering during the 2015 Winter Semester. Participation was voluntary and participants were compensated with a $5 coffee card and .5% grade per survey. Participants were randomly configured into 44 four-person teams.
Procedure
There were five labs in total and data was collected after each one. During the first lab, students were given an overview of the study, provided with some basic team building so that they may become accustomed to their groups, and completed an introductory lab materials project. They were subsequently informed about the online survey process and completed their first survey that evening. The students received .5% towards their course grade for completing each survey. The following four labs each consisted of one assignment that was completed as a team with labs being worth a cumulative 10% of the student's final grade. Upon completion of the lab assignment, teams had the opportunity to complete the online survey containing the desired scales of measurement. Each lab successively after the first lab (hereby labeled as lab 0), included a membership change for each team. The membership change was composed of one member from each core team visiting a new team for the entirety of the lab. Each core team received one guest member from a separate team for the entirety of the lab to replace their missing core member. All participants were given a performance grade based off of the team that they were in for that specific lab, regardless of whether it was their core team or not. Upon completion of the lab, each member returned to his or her core team.
Over the course of the semester, each member of a team had one opportunity to be a guest in another team for the sum of one lab. For each lab, following lab 0, each core team had one guest member who was working with them for the sum of one lab. No individual was a visiting member on more than one occasion. No team had more than one guest member at any given lab, as can be viewed in Figure 2 . 
* Time 0 represents member's original teams. Each team at any given time point after Time 0 was composed of three original or "core" members and one guest member. No team had more than one guest member from the same team throughout the duration of the course. The only individuals a member had contact with on more than one occasion were those individuals who were apart of that member's core team.
Materials
All scales were framed in order to have members reflect on the most recent project they completed with that specific team, whether it be the members home team or a guest team.
Behavioral integration. Behavioural integration was composed of three scales to assess three sections as defined by Hambrick (1994) : collaborative behaviour, information exchange, and joint-decision making. Combining the three scales and using the mean resulted in obtained behavioural integration scores for an individual. All items were measured using a five-point Likert scale where 1= "strongly disagree" and 5= "strongly agree". While researchers have previously created items, new items were created for each dimension to fit this specific context. The questions can be found in Table 1 . Reliabilities for the scale can be found in appendix A. Table 1 . Behavioural Integration Items 1. I felt like all members helped each other out when needed 2. I felt like I could openly discuss other members ideas with the team 3. I felt like all members of the team encouraged me to participate 4. I felt like when I shared an idea other members seriously considered it 5. I feel like I was able to share my ideas, even when they were different from the rest of the team 6. I felt like the other members freely shared their ideas with me 7. I felt like my ideas were incorporated, in some way or another, into the final product 8. I felt like an active member in the final decision process 9. We made the final decision/product as a group Social identity. Social identity was assessed using a three dimension, twelve-item scale adapted from Stoner, Perrewé and Hofacker 27 . All items were measured using a five-point Likert scale
where 1= "strongly disagree" and 5= "strongly agree". Sample items included, "I am a member of this team", and "I perceive myself to be similar to other members of this team".
Perceptions of learning. Perceptions of learning was assessed using a seven-item scale adapted from Pintrich and De Groot 26 which included such items as, "It was important for me to learn what was being taught in the most recent project". Participants were asked to rate items on a seven-point scale where 1= "strongly disagree" and 7= "strongly agree".
Analytic approach
Hierarchical linear modeling was used to assess the longitudinal multilevel data. In order to assess behavioral integration, Time was considered a level 1 variable with all individual state variables considered level 2. In other words, the level 2 gammas tested whether each (preceding) score of social identity, as a time-varying predictor, predicted the intercept and slope of (subsequent) behavioural integration over time. To assess the outcome, Time was Level 1 and behavioural integration was Level 2. In other words, the level 2 gammas tested whether behavioural integration, as a time-varying predictor measured at the same time point as the time varying criterion, predicted the intercept (mean) and slope of the criterion over time.
Results
Preliminary analyses
Prior to the data being analyzed, cleaning was conducted on the data set, as suggested by Tabachnick and Fidell 28 . At time of completion, a total of 679 observations remained across all time points out of the original 775 observations. Individual-level correlations were run contrasting each time point variable as to not violate the assumption of independence (appendix A), and accompanying them are the corresponding means and standard deviations for each variable.
As the scale for behavioural integration was created for the purpose of this study, a confirmatory factor analysis was conducted on the 9 behavioral integration items. This was done for each time point. The statistical software r and the program Lavaan were used to run the analyses. Upon testing a one, two and three factor model, the three factor model that allowed for correlation between dimensions was deemed to fit the data best. Across the five time periods there were between 139-145 cases. With 24 degrees of freedom, the p-value ranged between <.001-.003. The -2 log likelihood ranged between 1011.78-1315.94. RMSEA failed to achieve a value below the recommended .08 on four of the occasions (.08-.16) and the chi-square was significant for every lab (47.64-110.40). However, fit indexes improved at each lab and the CFI and SRMR show moderate to good fit indexes across labs (.88-.97 and .04-.08, respectively). Taken as a whole, the results show moderate support for a three-factor model at this time.
Analyses
Social identity, psychological safety and behavioral integration . Following the suggested guidelines of Bliese and Ployhart 29 and Ployhart, Holtz and Bliese 30 , there are five stages to multilevel growth modeling. These stages are, (1) examining the properties of the dependent variable, (2) modeling in time, (3) modeling in slope variability, (4) modeling error structures, (5) and predicting intercept variation as well as slope variation with level two predictors.
Hypothesis 1 stated that over time, a strong social identity will have a negative effect on individuals' perceptions of behavioural integration. To begin testing this, a null model was estimated. The mean intercept at time zero for behavioural integration (BI) was 3.93 on a scale of 1-5 and 33% of the variance found in individual's score of behavioural integration could be attributed to the individuals themselves. Progressing through the following stages as described previously, analysis reveled that there was no effect of time on individuals behavioural integration, with an average intercept value of 3.95 and a .05 increase at each consecutive time point, with t(94) = .67, SE = .02, p = .50. Furthermore, in comparison to the previous model (-2LL = -405.7), allowing the slope to vary across individuals did not significantly improve the model (-2LL = -405.7, p= .54), however allowing for autocorrelation in the data did (-2LL = -402.75, p= .008).
Further analyses confirmed that social identity was not related to initial levels of behavioural integration (Table 2 ). However, it was revealed that there was a significant effect of social identity on the slope of individual's behavioural integration (Table 3 ). This can be viewed in Figure 3 . In summary, social identity accounted for significant slope variation in behavioural integration and therefore, H1 at the individual level was partially supported. In the fifth stage, analysis revealed that BI was positively related to initial levels of perceptions of learning (Table 4) . Finally, BI was inserted into the model in an attempt to explain a unique amount of variance in the time-perceptions of learning slope (Table 5 ). This too revealed that there was a significant effect of BI on the slope of individual's perceptions of learning (Figure 4) . In summary, BI accounted for significant slope variation in perceptions of learning over time as well as for intercept variation and therefore, H2 was supported. 
Discussion
The primary purpose of this research paper was to examine the role of communication, observed as behavioral integration, as an important component of how individuals managed membership change and the challenge of working in foreign teams. The present study identified behavioural integration as an important and unique predictor of students perceptions of learning, as well as identifying social identity to be an indicator of behavioural integration. The contributions of this study are twofold: it highlights the importance of communication in situations when individuals are working with new teams or new members and its subsequent effects of individuals perceptions of learning. In addition, this study provides a novel method that may be employed in labs to better prepare students for working in organizational teams through the enhancement of their communication skills in accordance with ABET 14 .
Social identity on behavioural integration
Social identity was shown to effect perceived levels of behavioural integration. Analyses revealed significantly different trajectories in perceptions of behavioral integration for individuals high on social identity versus those low on social identity. Individuals who reported high levels of social identity followed a negative trajectory across time, with their BI scores continuously decreasing at each time point. In contrast, those individuals that reported low social identity experienced a positive trajectory over time with their reports of BI increasing as time progressed. Those with a high social identity may have found the continuing shift in members, including themselves at one time point to another team, to be stressful as they could not relate to "outside" team members, and subsequently found their perceptions of BI decreasing with every lab. Those with low social identity did not identify with their team to the same extent and were more likely able to adapt to the change in members with increased efficiency and, as they became accustomed to the change, showed an increase in their communication with the team. Furthermore, their time being a visiting guest member at another team was more likely to be successful in terms of BI because of their lack of inhibition with communicating to "outside" members.
Practically speaking, this finding highlights what is commonly voiced in student teams, which is that students do prefer to stay in a consistent team throughout their semesters. However this research finds that these individuals are also the ones who struggle the most with communicating to new members and teams. Given the implausibility of a student working in a stable team throughout their careers, and the potential added strain of working in a multidisciplinary team, students may benefit from being exposed to this type of design in the classroom.
Behavioural Integration on perceptions of learning
Individual behavioural integration had a significant effect on an individual's perception of learning. More specifically, it had a significant effect on the starting point and the trajectory. Individuals who reported high initial levels of behavioural integration, in contrast to those who reported low, stated significantly higher perceptions of learning. Furthermore, those who reported high levels of behavioural integration continued on a positive trajectory whereas those who reported low levels of behavioural integration embarked on a negative trajectory. This would imply that individuals who did not perceive themselves to be effectively communicating and integrated into teams had an increasingly difficult time perceiving learning to be occurring as time progressed. Research has shown that sharing information and engaging in high levels of communication results in individuals increased interest in work, and subsequently, higher perceptions of learning 26 . It is possible that upon initial levels of low behavioural integration within teams, individuals became more disengaged and demotivated as time continued. This then led to continuously lower levels of perceptions of learning. In contrast, individuals who started out high on behavioural integration may have retained/increased their level of engagement, maintaining their high levels of learning.
A second potential explanation for the interaction effect for BI on perceptions of learning would be that individuals who felt integrated were able to better handle the constant flux in membership change and continue to learn despite the disruption, whereas those low on behavioural integration were more affected by the constant change. In this instance, behavioural integration would act as a buffering effect of the change on individual's ability to learn, once again emphasizing communication's importance within teams in times of stress.
Strengths and limitations
The greatest strength of this study lies in the design. To the researcher's knowledge, a study that embodies a design such as the one used in this experiment has not been conducted. The designed dictated that no two people from the same core team ever visited the same guest team, even at different time periods. This minimized the cultural contamination between teams. Secondly, the use of a previous predictive variable on subsequent behavioural integration scores increased reliability in claiming casual relationships between constructs. Similarly, the overall use of five time points is rare within a team study and this provided confidence in the robustness of the results as they were proven to be sustained across a longer time period.
One of the limitations of this study is its generalizability to all types of membership change. This study observed a specific form but future research would do well to identify if the findings hold true if the frequency of membership changes, when it occurs during the project is different, whether it is anticipated or a surprise, and if the members change temporarily or permanently 7 10 12 . Additionally, research should examine open-ended tasks that require increased levels of team deliberation, as these were closed, and employ a full multilevel mediation technique.
Conclusion
These findings highlight the importance of communication in student's ability to work in fluid teams effectively and whether they perceive themselves to gain new knowledge upon completion of the project. ABET 14 has highlighted the importance of communication installed in students during their tenure with the program and yet this research has shown that many students still struggle with this when faced with stressors, ironically a time that has proven to be even more critical for communication to be present in order for individuals to succeed. 
APPENDIX A
Individual Level Correlations
